Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
'"Serial No. 09/751,519 



1/27 




FIG. 1B 
(Prior Art) 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



2127 




FIG. 2B 



Title of Invention: Fault-Tolerant ServeT For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



3/27 




LICENSE MANAGER 



S?60 
y-380A 



OBSERVER \ZM 





MEETING MANAGER 


H 




ZM \PING SERVER-^ 




314 


y 


k 


I 


y-380B | 



LOG SERVER \ZM 



380C- 



313- 



313- 



313- 



CB SERVER I ZM \ \ CB SERVER \ ZM 



ZM 


ZM 


ZM 


APR 


APR 


APR 



MEETING ZONE A 



310A 



--390C 



MEETING ! 
ZONEB i 



^-310B 



310C- 



! MEETING ! 
\ ZONE C j 



LEGEND: 



> DATABASE REPLICATION 



MEETING SERVER ACCESS DATABASE 
^_ — — MEETING CONTROL CUENT CONNECT TO SERVER 



300 



FIG. 3 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862US Inventors: MinZhu, etal. 
Serial No. 09/751,519 



4/27 



C 



Start 



Client connects to 
one of the web 
servers 




402 
No 



404 



User logs on to 
web server 



X 



406 



Authenticate user's 
information stored 
in web database 



408 




Start 



Extract meeting 
parameters from 
meeting database 



Download/launch 
plug-in on client 

i 



414 



c 



Send meeting 
parameters to 
client 



yr416 



418 



/ 



400 







^412 


Download/launch 
plug-in on client 



^450 



Send meeting 
parameters to 
client 



C 



^452 



454 



FIG. 4A 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



C 



416/438 



Attempt to connect 
to any available 
ping servers 



5/27 



-418 



Q 452/468 ^ 



400 



Attempt to connect 
to any available 
ping servers 



-454 



Receive responses 
from ping servers 



-420 



Receive responses 
from ping servers 



-456 



Select fastest ping 
server to respond 



Disconnect non- 
selected ping 
servers 



-422 



424 



Select fastest ping 
server to respond 



Disconnect non- 
selected ping 
servers 



458 



460 



Send request to 
join meeting to 
selected ping 
server 



-426 



Send request to 
join meeting to 
selected ping 
server 



-462 



Ping server 
forwards request to 
MM 



MM selects a CB 
from available pool 



C 



432 



-428 



-430 



Ping server 
forwards request to 
MM 



464 



MM selects a CB 
from available pool 



FIG. 4B 



c 



468 



3 



-466 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



c 



430 



6/27 



C 



466 



CB queries other 
CBstofindCB 
hosting meeting 



I 



CB connects to CB 
hosting meeting 

I 



-432 



-434 



CB replicates 
meeting data 
locally 



c 




418 



J 



MM sends 
confirmation to 
ping server 



440 



Ping server sends 
meeting 
confirmation to 
client 

I 



-442 



FIG. 4C 



3 




MM sends 
confirmation to 
ping server 



Ping server sends 
meeting 
confirmation to 
client 



C 



End 



3 



X 



400 



-470 



-472 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: MinZhu, etal. 
Serial No. 09/751,519 



7/27 



600 



500 



\ 

C Start ^ 



510 




Update meeting 
database 



520 



FIG. 5 



C Start ) 






Yes 


620-\ 




Verify that meeting 


user limit is not 


exceeded 







640 




FIG. 6 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



8/27 



( Start ^ / 



700 



710- 



720- 



730 



740 



750 



760 







APP registers with 
MM 






MM allocates APP 
toaCB 






CB initializes APP 






s CB connects to 
APP 






s CB notifies APP of 
meeting events 






APP establishes 
s client session 
through CB 







> 



May be performed 
in parallel 



FIG. 7 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



9/27 



Q Start ^) 




Retrieve list of 
meetings handled 
by failed CB 



^820 



830- 



Send request to 
process manager 
to launch new CB 



840 




800 



/ 



FIG. 8 



900 



/ 




Suspend CB 
connected to failed 
APP 



-930 



Receive request for 
new APP from CB 



^940 



Request process 
manager to launch 
newCB 



-950 



Receive notification 

that CB has 
initialized new APP 



/-960 



Resume CB 

— 

FIG. 9 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



10/27 






Yes 






Send request to 
process manager 

to launch new 
license/log server 








/ Success 


Ng_ 



1000 



FIG. 10 



1110 



-1120 



Process manager 
launches new MM 



1100 



FIG. 11 



-1140 



Stand-by MM 
broadcasts election 
message 



-1150 



Select new primary 
MM 



1160 



Server connect to 
PMM 



-1170 



Servers register 
with PMM 



-1180 



PMM recovers 
server structure 

i 



1190 



CBs report to PMM\ 



1195 



PMM recovers 
conference 
information 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



11/27 



Web Browser 



^320 



Application 



ARM Client 



TP Client 



-1210 
-1220 



-7230 



-210n 



C start ) 



-1305 



CB creates agent 
session 



-1310 



Client creates APE 



-1312 



Join APE to 
session 



Conference Manager 



Application 
Server 



ARM Server 



TP Server 



-1260 



^39011 
y-1240 



-1250 



-220n 



FIG. 12 



1300 



/ 



-1314 



CB sends list of all 
existing sessions 




1315 



c 



1320 





y-1317 


Client selects 


sessions and joins 







FIG. 13A 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



1300 



12/27 




Client APE sends 
message to CB 
APE using agent 
session 



C 



1330 



CB requests new 
session from APP 



/-1335 



APP creates new 
session in the 
conference 



-1340 



APP creates APE 
and joins new 
session 



\ /-1 345 



CB passes new 
session ID to client 



\ /-m o 



Client launches 
application 



1360 



Q 1355 ^ 



FIG. 13B 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: MinZhu, etal. 
Serial No. 09/751,519 



13/27 

Q 1350 ^ 



New application 
creates APE and 
joins new session 




Yes 



- ^137 0 

Request joining 
session 



FIG. 13C 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 




FIG. 15 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



c 



15/27 



Start 



Assign unique ID 
to each page 



Send page ID and 
content to ARM 
server 

\ 



Send IDs and data 
over shared data 
queue 



Presenter sends 
first page ID to all 
clients 



Clients request 
data through 
shared data queue 



-7605 



-1610 



-1615 



-1620 



-1625 



1600 




FIG. 16A 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: MinZhu, etal. 
Serial No. 09/751,519 



16/27 



1635 ^ 







Presenter's 
computer alerts all 
clients of new page 
ID 






Transmit page on 
shared data queue 






Clients request 
page from CB 



/ 



1600 



-1640 



-1645 



-1650 




FIG. 1BB 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



17127 



Q Start ^) / 



1700 



Receive 
conference 
parameters from 
CB 



-1710 



Connect to CB 



-1720 




Reconnect to new 
CB 



-1740 



FIG. 17 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



18/27 




Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: MinZhu, etal. 
Serial No. 09/751,519 



19/27 




Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



20/27 




IE 














































'o -S 














met 
atte 














cd.22 o 










E 














o 




g 35= o 










ed on 


















"SEE 9> 










o g 






o 












®ooo 
















J Pass 








s 1 












* 








name; 


Test M 


-K 


M 


□ Unl 
Create 


ference 




Meeting 


Meeting i 
Name 


Meeting i 
assword 1 
Confirm 
assword 


Telecon- 










Q. 







H= 5i , 
tL ^ § ^ 

" ^ L _ 

g co 

oirt!dLu>i>:aa:r) 



J CC DQ 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



21127 



m 

□ 



J DUO 1 

if 

fiijjj 
«a 

tM 

■ST 
©1 

cr. 
a 

n 

V 

-o 

A ^ 

tig 



6 
fi 

ss 

fi 



0 




fi. 



S3 



feJD 




lu ^ "=C CI3 S 
LU 2 —J ^ CC QQ 

Sujujafr^QOCL 
OCC ^UJ>>DOCD 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



22127 



m 
□ 



if 

ml 
©| 

a 

til 

iS 

>1 

c/ 



5 
>l 



6 

fi 
fi 
fi 

fi 
I 

if 

H 




.5 

% — » 



<1 



d)„Ou 

C2-Q-E 
JOOm 

g^.^co o 

= *= TO QO> 

o £5-c= 
Q_[— c/3<> 







n More 




Leai 




on 


uoij 


iformati 


registral 




jee 




enc 


nal Me 


uire att 


Additic 


□ Req 



8 



^ g < 

5 ^ 



i= !±j >? co ° 



S m uj o 

OCC^L1J>^lju . 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862US Inventors: MinZhu, etal. 
Serial No. 09/751,519 




Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



24/27 



m 
n 
□ 



IE 



1EE 



1 1 



o o 



EH 

in 
in 



® o o 





►_ 




CD 
C3 




CD 
CM 




T 








T 




-Q 

E 
a* 




a> 

CO 








c: 


® 


o 



Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862US Inventors: MinZhu, etal. 
Serial No. 09/751,519 



25/27 




Title of Invention: Fault-Tolerant Server For Collaborative Computing 
Docket No.: M-8862 US Inventors: Min Zhu, et al. 
Serial No. 09/751,519 



26/27 




